p53 and MDM2 are regulated by PI-3-kinases on multiple levels under stress induced by UV radiation and proteasome dysfunction.
p53 is a key stress responsive cellular component. It is negatively regulated by MDM2, which is also its transcriptional target. Here we have studied the involvement of phosphatidylinositol-3-kinases (PI-3-kinase) in the regulation of p53-MDM2 pathway following cellular stress induced by UV damage and proteasomal downregulation. We show that p53 stabilized both by proteasome inhibition and UV damage is transcriptionally active. However, p53 in proteasomally downregulated cells differs from UV-stabilized p53 in its interaction with MDM2, posttranslational modifications and subnuclear localization. It is known that members of PI-3-kinase family are able to directly phosphorylate p53 and MDM2. We show that these kinases regulate p53 accumulation after UV radiation, but accumulation of MDM2 after proteasome inhibition. Both proteins have earlier been shown to translocate into nucleoli after downregulation of the proteasome. We found this effect to be dependent on PI-3-kinase activity but not on any suggested PI-3-kinase phosphorylation site on MDM2. In conclusion, we show here that PI-3-kinases regulate p53-MDM2 pathway on multiple, earlier unknown levels.